The phosphatidylinositol 3-kinase inhibitor LY 294002 inhibits GlyT1-mediated glycine uptake.
The actions of neurotransmitter glycine are regulated by the Na+/Cl(-) dependent high-affinity glycine transporters, GlyT1 and GlyT2. These two members of the SLC6 transport family have been cloned and extensively characterized, however relatively little is known regarding their modulation. In the present study, glycine uptake in primary cultures of rat embryonic cortex has been characterized and the effects of the phosphatidylinositol 3 (PI3) kinase inhibitors LY 294002 and wortmannin on GlyT1- and GlyT2-mediated glycine uptake were investigated. GlyT1 inhibitors ALX 5407 and sarcosine reduced total glycine uptake to 80% whereas the specific GlyT2 inhibitor Org 25543 had no effect. In the presence of alanine, glycine uptake was completely blocked by the GlyT1 inhibitors ALX 5407 and sarcosine, suggesting that the high-affinity glycine uptake occurs predominantly via GlyT1. Kinetic analysis of GlyT1 revealed the Km value of 27+/-1.5 microM and Vmax value of 157+/-14 pmol/mg/min. LY 294002, a PI3 kinase inhibitor, blocked the GlyT1-mediated glycine uptake with an IC50 value of 81+/-2 microM, whereas another inhibitor wortmannin did not show any effect. In human placental choriocarcinoma (JAR) cells, which have been previously shown to predominantly express GlyT1a, LY 294002 showed a similar potency with an IC50 value of 86+/-3 microM. Immunoblots demonstrated that LY 294002 and wortmannin inhibited PI3 kinase-dependent Akt phosphorylation in the primary cultures with IC50 values of 10+/-4 microM and 7+/-1 nM, respectively. These results suggest that the commonly used PI3 kinase blocker LY 294002 may modulate GlyT1 function independent of PI3 kinase inhibition. Kinetic analysis in the presence of LY 294002 demonstrated significant decreases of both Km and Vmax values, suggesting a mechanism of uncompetitive inhibition on GlyT1-mediated glycine uptake. In addition, glycine release was blocked by LY 294002. These results raised a possibility that LY 294002 might interact with GlyT1.